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Reproductive wastage in sheep on clover areas 
Wheat and Sheep Division 
Western Australia's 67 per cent 
lambing for 1970 compares poorly 
with that of other Australian States, 
and other countries. From the 12.3 
million ewes mated in this State's 
agricultural areas in 1970, only 8.2 
million lambs were marked. Pre-
vious research has shown that 
about 1.7 million lambs would have 
died between birth and marking. 
But of the 9.9 million lambs born, 
0.7 million (7 per cent) were 
twins born from only 0.35 million 
ewes. Thus, of the 12.3 million ewes 
mated, only 9.55 million actually 
lambed. 
This low 77.7 per cent concep-
tion rate sparked the present series 
of reproductive wastage investiga-
tions by the Department's Sheep 
and Wool Branch. This report 
describes the first year's results of 
the project in W.A.'s "clover 
disease" areas—those agricultural 
areas where subterranean clover, 
Trifolium subterraneum, is the basic 
improved pasture species. 
The investigation is being super-
vised by Sheep and Wool Advisers 
R. H. Wroth and Dr. R. J. Light-
foot and the trial is partly financed 
by the Australian Wool Board. 
Investigations in the clover areas 
were carried out with four main 
aims, the first of which was to assess 
the importance of factors influenc-
ing the reproductive performance of 
ewes in clover areas. The factors 
were: The incidence of oestrus— 
the number of ewes being joined by 
rams in the first 16 days, and the 
number returning to service during 
the 6 to 8 week joining period. The 
ovulation rate, or how many eggs 
are shed during oestrus. The 
fertilisation rate, or the number of 
eggs actually fertilised at joining. 
The embryo mortality rate, or 
the proportion of fertilised eggs 
which die during their development 
to a lamb. 
The second aim was to look for 
effects of oestrogenic (clover) 
pastures on fertility. Young and 
old ewes were included because, 
with clover disease, fertility tends 
to decrease with age contrary to 
the situation on non-oestrogenic 
pastures. 
Third, it was necessary to 
conduct the investigations on com-
mercial properties and fourth, to 
repeat them over at least two years, 
to ensure the results were relevant 
to a commercial situation and to 
estimate variability between farms 
and years for the area under study. 
Table I—Ewe fert i l i ty as a percentage of exper imental flocks. 
Young ewes 
Old ewes 
Both ages 
Ewes served * % 
First 16 days Whole of joining 
of joining (6 weeks) 
Average Range Average 
60 6-87 95 
Range 
86 99 
66 14-90 96 91-99 
Non returns 
to service 
(%) 
Average 
64 
Range 
56-72 
61 39-78 
61 10-89 96 89-99 63 49-80 
Ewes lamoing 
(%) 
Average Range 
68 50 85 
63 43-78 
67 51-84 
•Observed using Sire Sine harnesses and crayons. 
Table 2—Ovulat ion, conception and embryo morta l i ty . 
Ovulation rate 
per ewe 
Eggs fertilised 
(%) 
Embryo mortali ty 
(%) 
Young ewes 
Old ewes 
Both ages 
Average 
I 05 
I -25 
1-14 
Range 
IOO- I -33 
Average Range Average Range 
79 50 89 38 
1-06-1-79 69 61 86 33 
26-73 
7-59 
I 03-1-33 74 6 1 - 8 34 0 53 
57 
Journal of Agriculture Vol 13 No 2, 1972
The clover area trials began in 
1971 with 400 ewes on each of 10 
properties in the Kojonup, West 
Arthur and Williams areas. Results 
for the first year are summarised 
in Tables 1 and 2. 
; The results indicate four factors 
affecting fertility— 
1
 • Only 61 per cent ewes were 
served in the first 16 days of joining 
' indicating that a proportion of the 
ewes were not coming into oestrus 
when the rams were joined (Nov-
ember 16 to March 5) . Although 
most ewes eventually came into 
, oestrus and were served by rams 
the number of chances they had to 
conceive was reduced. 
Plant Research Division 
A weakness of the new sweet lupin 
cultivars, as with all narrow-leafed 
lupins, is their tendency for poor 
and variable pod setting under 
some weather conditions. Although 
a 20 to 30 per cent, flower set is 
normal, and usually profitable with 
a seed producing lupin crop, sea-
sonal conditions sometimes dras-
tically reduce flower and seed set 
still further. 
The weakness is serious for a 
seed yield crop and results from 
excessive flower drop apparently 
caused by competition between 
the flowers and the rapidly develop-
ing lateral shoots, especially when 
accentuated by hot dry conditions 
during flower setting. 
An eventual solution to the 
flower-drop problem probably lies 
with a lengthy breeding programme 
now under way, but the short term 
answer could be the use of spray 
materials which reduce flower-drop. 
• Ovulation rates were low (1.14 
eggs per ewe). This reduced the 
ewes' chances of conception and 
meant that few twins were born. 
Ovulation rates of from 1.3 to 1.6 
are normal for Merino ewes in other 
parts of Australia. 
• Fertilization rates were low (74 
per cent). The proportion of eggs 
fertilized is normally expected to 
be within the range of 85 to 95 per 
cent. Low fertilization rates are 
characteristic of flocks affected with 
clover disease. 
• Embryo mortality was high (34 
per cent) and approximately one-
third of the fertilized eggs failed to 
develop into normal lambs. 
Research officer Mr. J. E. L. Cripps 
has now been testing such materials 
for two years. 
Research since 1969 has tested 
several materials which might pre-
vent the formation of the abscis-
sion layer which forms at the base 
of the flower stalk and allows the 
flower to drop off. Materials tested 
have included growth substances 
such as Alar (succinic acid 2,2-
dimethylhydrazide), maleic hydra-
zide (6-hydroxy-3 (2H)-pyridazin-
one), Ethrel (2-chIoroethylphos-
phonic acid), N.A.A. (naphtha-
lene acetic acid), C.C.C. (2-chloro-
ethyltrimethylammonium chloride), 
T.I.B.A. (tri-iodo benzoic acid) and 
2,4,5 T.P. (2,4,5 trichloro phenoxy 
propionic acid), and weedicides 
such as 2,4-D (2,4-dichlorophen-
oxyacetic acid) and Simazine (2-
chloro-4, 6-bis(ethylamino)-l, 3, 5-
triazine). One effect of such materi-
als is to interfere with the produc-
tion of plant hormones, including 
The damaging effect of clover 
grazing on ewe fertility is reflected 
by the overall results, but is high-
lighted by differences between the 
two age groups. For instance, 
although older ewes had a higher 
ovulation rate than younger ewes, 
older ewes had a lower egg fer-
tilization rate and consequently a 
lower lambing percentage. 
The investigation is being re-
peated this year and results so far 
confirm last year's findings. In 1973, 
armed with specific knowledge as 
to the causes of infertility, an 
attempt will be made to improve 
lambing percentages by introducing 
appropriate changes in manage-
ment. 
that bringing about the formation 
of the flower stalk's abscission 
layer. 
So far only 2,4,5 T.P. has shown 
promise in the control of flower 
drop. This chemical is already used 
to stop the premature fall of apples, 
and at very high concentrations as 
a weedicide. For Uniharvest lupins, 
2,4,5 T.P. at 20ppm appeared to 
achieve some control of flower drop 
although research in 1971 failed to 
give clear advantages or disadvan-
tages of spraying because the 
mild, wet spring weather allowed 
a good set of flowers. 
Investigation this year will in-
clude the screening of other herbi-
cides including Diuron (N-(3,4-
dichlorophenyl) -NN-dimethylurea), 
Dalapon (2,2-dichloro-propionic 
acid), Dicamba (3,6-dichloro-O-
anisic acid) and Carbetamide (D-N-
ethyllactamide carbanilate). In 
addition 2,4,5 T.P. will be tested in 
field scale trials. 
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Barley for broiler rations <&?~\y 
, . . 
V . * • 
Animal Division 
A trial at Wembley Poultry Re-
search Station has shown little 
difference between a broiler ration 
containing wheat as the grain, and 
rations containing barley as a re-
placement for 10 per cent of the 
wheat. 
Ration comparison trials are a 
routine feature of the work of the 
Research Station. The trials are 
supervised by Mr. P. Smetana, 
Broiler Officer, Animal Division. 
In the trial a traditional 
wheat ration for broilers was com-
pared with broiler rations including 
some Clipper or Dampier barley. 
Commercial day-old broilers were 
fed a starter ration (Table 1) for 
four weeks during February 1972, 
then a finisher ration (Table 2) for 
the next four weeks in March. 
Each of the three rations was 
fed to four replications of 120 birds 
housed in pens in a conventional 
deep litter broiler house. The rations 
were fed as pellets on an ad lib 
feeding system. 
Table 3 indicates that at 8 weeks 
there were no real differences 
between the rations' effects on 
growth, mortality or feed conversion 
of the broilers. 
Using wheat at $1.65/bu and 
barley at $1.02/bu the cost per 
short ton of the starter ration was 
$84.81 with wheat and $82.41 
with barley. The cost per short ton 
for the finisher ration was $77.32 
with wheat and $75.92 with barley. 
The results indicate that either 
Clipper or Dampier barley could be 
safely and economically used to 
replace 10 per cent of the wheat 
in broiler rations, at least under 
conditions similar to those used in 
this trial. 
Table 1—Contents of starter rations 
Ingredient 
Wheat—kibbled 
Barley—Clipper 
Barley—Dampier 
Fishmeal 
Meatmeal 
Soyabean meal 
Lupinseed meal (Uniwhite) 
Dehydrated lucerne meal 
Dried brewer's grain 
Bentonite 
Vitamin/mineral mix 
Total 
Chemical Analysis—• 
Crude protein % 
Crude fibre % 
Crude fat % 
Nitrogen free extractives % 
Calcium % 
Phosphorus % 
Ration 1 
/o 
62 
8 
10 
3 
I I 
2 
2 
1 
1 
100 
23-4 
4-1 
4-6 
52-8 
1 -33 
0-83 
Ration 2 
°/ /o 
52 
10 
8 
10 
3 
I I 
2 
2 
1 
1 
100 
23-1 
4-2 
4-4 
5 3 0 
1-28 
0-81 
Ration 3 
0/ 
/o 
52 
10 
8 
10 
3 
I I 
2 
2 
1 
1 
100 
23-5 
3-9 
4 0 
53-4 
1-40 
0-87 
Table 2—Contents of finisher rations 
Ingredient Ration I % 
Ration 2* 
/o 
Wheat—kibbled .... 
Barley—Clipper .... 
Barley—Dampier .... 
Fishmeal 
Meatmeal 
Lupinseed meal—Uniwhite 
Dehydrated lucerne meal 
Dried brewer's grain 
Bentonite 
Vitamin/mineral mix 
Total 
Calculated analysis— 
Crude protein % .„. 
Ration 3* 
% 
Both barley varieties were hammermil led and incorporated into a cold pelleted form 
of ration as a replacement for an equivalent weight of kibbled wheat. 
Table 3—Comparative results f rom three broiler rations 
Ration 
1. Wheat 
2. Clipper barley 
3. Dampier barley 
Mortality 
unt i l 
8 weeks 
o/ 
/o 
2-3 
1-9 
2.3 
Average 
liveweight 
at 8 weeks 
kg-
1 33 
1 35 
r 32 
lb. 
2-93 
2-97 
2-91 
Feed conversion 
over starter 
finisher rations 
2-35 
2-34 
2-40 
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'Leaking dams' at Badgingarra v - ^ 
Soils Division 
Farmers in the Badgingarra area 
have reported that up to 70 per 
cent of their hillside dams fail be-
cause of excessive seepage. The 
failures have occurred, so the re-
ports say, despite the fact that pro-
posed sites were test bored and soil 
samples hand textured before dam 
sinking, and despite the fact that 
most of the subsoils contain more 
than 20 per cent. clay. 
Because farmers in the area have 
been dependent on earth dams for 
water supplies since farming com-
menced in the area in the mid-
1950's, this research was com-
menced to find what chemical and 
physical subsoil properties might be 
allowing seepage. The research has 
been carried out by Soil Research 
and Survey Officer Mr. R. G. Pep-
per. 
To test the idea that excessive 
seepage was a cause of failure, 200 
core samples from 14 hillside dams 
were grouped by colour and soil 
horizon into 36 bulk samples. All 
samples were taken 30 cm (1 ft.) 
below the batter surface and no 
sand seams were found during 
sampling. Permeability tests were 
then carried out on the 36 samples 
by packing them into perspex col-
umns and passing water through 
them under a constant head. Per-
meabilities ranged from 3.6 x 107 
to 30 x 107 cm2, equivalent to a 
hydraulic conductivity range of 3.2 
x 10" to 28 x 10" cm water per 
second. 
Agriculture Protection Board 
Although a variety of materials 
is used for dingo baits most dog-
gers prefer their own recipes, in-
cluding such materials as kangaroo 
meat, camel hump and beef bris-
60 
At the same time, water loss 
from the dam was measured. Re-
sults for the nine dams containing 
water showed that only one dam 
lost water rapidly—30 cm (1 ft.) 
in 40 days. The other eight dams 
lost water at a rate of 30 cm (1 ft) 
each 200 days. 
No relationship between dam 
performance and permeability could 
be found, although it is possible 
that the lack of correlation reflected 
the age of the dams tested. No 
dam was less than five winters old 
and during this period holding 
ability could have been improved 
by puddling by stock, or the gradual 
filling of soil pores by dispersed 
clay carried by seepage water. 
Because of evidence in the litera-
ture indicating that dam perform-
ance could be estimated from the 
laboratory permeability of soil 
samples, work was then done to de-
termine what chemical or physical 
soil properties might account for 
the wide range in laboratory per-
meability. 
No relationship could be found 
between the clay content of the 
soils and their permeability, though 
it is generally considered that per-
meability decreases as clay content 
increases. However, all the sub-
soils at Badgingarra contain at least 
20 per cent. clay. 
In spite of the soils being low in 
silt, ranging from 2 to 12 per cent., 
a comparison of silt content with 
permeability did indicate that per-
ket. For the Agriculture Protec-
tion Board's aerial baiting cam-
paign, however, more sophisticated 
recipes are needed. Officer in 
Charge of Vermin Control, Mr. C. 
D. Gooding headed the team which 
developed the following material. 
meability decreased as silt content 
increased. However, the associa-
tion was not significant, though in-
dicating that silt might be helping 
fill spaces between sand grains. 
The only significant relationship 
found was between permeability 
and the exchangeable sodium per-
centage of the samples. As the ex-
changeable sodium content in-
creased the hydration of exchange-
able sodium apparently resulted in 
an increase in the active size of the 
clay micelle, so reducing permea-
bility. 
However, the exchangeable so-
dium percentage only accounted for 
30 per cent, of the variation in per-
meability and the effect of iron 
oxides on permeability was then 
examined. The hypothesis was that 
iron might be cementing the clay 
particles together and causing the 
soil to have a more porous structure. 
South Australian work had indi-
cated that iron oxides do cement 
clay particles together and it 
seemed possible that the cementing 
effect of iron oxides could produce 
a more porous structure in the 
Badgingarra soils. However, no 
firm conclusions could be drawn 
from permeability tests carried out 
on soil samples before and after the 
removal of iron. 
Further work will test the per-
meability of clay fractions separ-
ated from the soil samples, and see 
what chemical and physical proper-
ties of clay affect its permeability. 
Each bait must be attractive and 
palatable to wild dogs, withstand 
the aerial drop without shattering, 
contain a lethal dose of poison, re-
main essentially unaffected by high 
air and ground temperatures, resist 
Aerial baits for dingoes 
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bacterial, fungal and insect attack, 
and affect only the target species. 
Among the materials tested were 
meat, animal fats, and various by-
products of the meat industry in-
cluding meatmeal, brisket and 
crackle*. Those containing a high 
percentage of fat are difficult to 
bind, however, besides being de-
graded by melting at high tempera-
tures. When this happens they tend 
to lose their poison content. 
Meat's poor keeping qualities are 
a disadvantage, but baits prepared 
from meatmeal or crackle almost 
possess the desired qualities. 
Crackle, however, is more readily 
accepted by dogs. 
When the baits are prepared 
crackle is steamed to soften its gela-
tine and collagen materials. A 
further 14 per cent, by weight of 
gelatine is then added as a 10 per 
cent, solution to help bind the baits. 
Glycerol at a rate of 7 per cent, by 
weight is then added to help retain 
the moisture content of the baits. 
Strychnine, the commonly used 
dog poison has now been replaced 
by 1080 (sodium fluroacetate) for 
'"'Butchers' crackling", the scraps of fat, 
meat and other tissue remaining 
after extraction of lard or dripping. 
Horticulture Division 
One function of Stoneville Research 
Station, situated in the hills near 
Mundaring, is to test the wide range 
of fruit varieties imported from 
various parts of the world. Some 
of these have recently been made 
available to the industry for com-
mercial production. 
The process of testing new varie-
ties consists of determining their 
ease of propagation in the nursery 
and then checking under field con-
ditions their general rate of growth, 
conformation and productivity. 
Productivity tests include whether 
the variety crops at an early age, 
how heavily and regularly it crops, 
the aerial baits. Dogs are particu-
larly susceptible to 1080 and the 
small quantities needed for a lethal 
dose minimise any hazard to other 
species. The poison is added to 
the baits at a rate equivalent to 4 
mg per bait, about twice the quan-
tity required to kill even the largest 
dingo, and sufficient to let the bait 
stand some weathering while re-
maining lethal. 
The small quantities of 1080 
used, combined with the cheapness 
of the raw materials, make the baits 
economically competitive with baits 
used previously. 
Attack by a range of moulds and 
fungi is prevented by adding 0.3 
per cent, by weight of p-nitro 
phenol. This material protects the 
baits at 100 per cent, relative hu-
midity and 35 C (95°F), and 30 
ppm of mercuric chloride is also 
added to help resist bacterial attack. 
Although primarily intended as 
a lure, whale oil added to the baits 
enhances their insect resistant 
properties. 
In tests on the bait mixture some 
problems have been encountered 
with crackle quality, but careful 
control of fat and moisture con-
tent has made it possible to produce 
a highly uniform mixture. The 
its general susceptibility to disease, 
pests and physiological disorders, 
and its final appearance, quality 
for dessert or canning uses, hand-
ling and storage characteristics. The 
period of harvest and the actual 
time of the year of harvest are also 
important characteristics. Mr. F. 
Melville, Assistant Chief of the De-
partment of Agriculture's Horti-
culture Division, is responsible for 
making the assessments. 
The testing process generally in-
volves growing the trees for several 
years. Peach trees take three years 
to commence bearing, and several 
more years may be needed to thor-
oughly assess all characteristics of 
mixture, cut into 1.6 cm cubes, has 
proved highly attractive and pala-
table to dingoes and resistant to 
fungal and bacterial attack. When 
maintained at 80 C (176°F) for 
seven days the baits lost a small 
amount of fat but showed no signs 
of disintegration. 
Because the baits will be widely 
distributed it is highly unlikely that 
any animal will pick up more than 
one or two baits. The table indi-
cates how this will safeguard most 
wild and domestic animals from 
accidental poisoning. Also, assum-
ing that five dingo baits fall into a 
watering place of 10,000 / (approx. 
2,200 gallons) capacity, the poison 
concentration would only be 1 mg 
per 500 /. Even the dog, which 
is most susceptible to 1080, would 
need to drink 1000 / (220 gallons) 
of this contaminated water to be 
affected. 
Number of aerial dingo baits needed to 
kill various animals 
Human 
Sheep 
Dog 
Cattle 
Cat 
Red Kangaroo 
Horse 
Number of baits 
30 
10 
1 
15 
1 
60 
100 
a particular variety. At present 
more than 40 varieties of dessert 
and canning peaches are being 
tested on the station. Only a few 
of these will prove to be first class 
in all respects and this emphasises 
the need for thorough testing before 
release. It is seldom worthwhile for 
growers to introduce new varieties 
on the off chance that they will 
prove successful. 
Experience has shown that varie-
ties with a low chilling requirement, 
that is those needing a minimum of 
cold winter weather to give a satis-
factory bud burst in spring, are re-
quired for the relatively mild win-
ters in the hills. Peach selection 
New varieties for the peach grower 
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is aimed particularly at this require-
ment. 
Not only are peaches chosen to 
replace less popular varieties but 
the time of ripening of dessert 
peaches is particularly important to 
fill gaps in the present market 
period. From mid-December to 
early January is one gap for which 
interesting varieties are now avail-
able. 
Three varieties recommended to 
provide continuity of late season 
supply are Maygold, Starking De-
licious and Coronet. Each is yellow 
fleshed and has good handling and 
keeping qualities. Maygold and 
Starking Delicious are cling stones 
and Coronet is a free stone. 
Maygold ripens from mid-De-
cember, Starking Delicious just be-
fore Christmas and Coronet early 
in January. All three varieties 
should prove a valuable acquisition 
for the early peach market although 
Starking Delicious was released 
Snail investigations 
Biological Services Division 
The White Italian Snail (Theba 
pisana) has long been a serious 
problem to cereal growers in the 
Dongara-Greenough area. Severe 
infestation is confined to a narrow 
coastal strip in this area but the 
snails are found as far north as 
Northampton and south to Knobby 
Head. Early Department work on 
the problem resulted in the proving 
of baits and the development of a 
harvesting attachment (J. Agric. 
1968, p. 584), and the modifica-
tion of a superphosphate spreader 
to quickly, cheaply and accurately 
broadcast baits (J. Agric. 1970, p. 
279). 
Ecological studies done by en-
tomologist Mr. G. D. Rimes over 
the past four years have shown that 
snail distribution depends on the 
availability of free calcium for shell 
construction—and dune sands in 
the coastal area contain up to 95 
several years ago and is already 
well known to some peach growers. 
Three mid-season varieties have 
also been recommended for plant-
ing. In order of ripening they are 
July Elberta, Loring and Southland. 
July Elberta ripens just before 
the popular mid-season variety 
Halehaven, and therefore does not 
compete directly with it. Loring 
ripens fairly close to Halehaven 
and so far has produced good crops 
in years when Halehaven yields 
have been poor. Loring could thus 
be of value in milder areas where 
Halehaven is not very consistant. 
Southland ripens just after Hale-
haven and is a very attractive peach. 
Red Haven is another mid-sea-
son variety to be considered, but is 
only recommended for planting in 
colder areas. 
Each of the mid-season varieties 
is a yellow fleshed free stone, with 
a good colour and good appearance. 
July Elberta has been grown com-
per cent, calcium carbonate. The 
large snail populations establishing 
on road verges in plague years die 
from lack of calcium even though 
they are only a few miles from the 
coast. 
In spite of this plague years are 
important for snail distribution. A 
long season gives rise to extra snail 
generations and results in a popu-
lation explosion. Climatic condi-
tions are obviously important and 
both plague years in recent times, 
1965 and 1971, had unseasonal 
rains continuing until December. 
For those years the rainfall between 
October and December was unique 
for local rainfall records. 
Fortunately, even in suitable 
areas, studies with painted snails 
have shown that the snail's natural 
rate of spread is extremely slow. 
The important means of spread 
are vehicles, machinery and farm 
equipment. 
mercially by some orchardists for 
several years but all four varieties 
are worth considering by growers 
wishing to expand or change their 
peach plantings. 
Canning peaches have also been 
introduced from South Africa to ex-
tend the peach canning season in 
Western Australia. They include 
varieties ranging in maturity from 
the end of December to mid-March, 
some of which could be of value to 
the recently established canning in-
dustry at Manjimup. 
Once a variety has been recom-
mended growers and nurserymen 
can obtain small quantities of bud-
wood by applying to the Depart-
ment of Agriculture, Jarrah Road, 
South Perth, or, preferably, by ap-
proaching commercial nurseries. 
However, as such varieties may not 
suit all fruit growing areas, it is 
advisable to check with the De-
partment's Horticulture section be-
fore planting substantial areas. 
The population studies have 
shown that no survival takes place 
in paddocks unless the snails re-
ceive protection from thick shrubs 
such as the box-thorn and nitre-
bush in the area. Burning is an 
effective way of destroying over-
summering populations in shrubs, 
or on road verges or headlands, 
but where the snails cannot be des-
troyed strip baiting techniques have 
proved an effective means of pre-
venting snails from migrating into 
winter crops or pastures. 
Strip baiting involves laying bait 
swathes up to 1 chain wide across 
the likely path of oversummering 
snail populations. The bait is laid 
at 10 lb. per acre. 
Replicated tests and field trials 
over the past two years have 
screened a number of recently re-
leased carbamate type insecticides 
in an effort to find an economic 
molluscicide. Materials tested have 
62 
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m&' 
been Du Pont 1179 at 0.25, 0.5 
and 1.0 per cent., Du Pont 1642 
at 0.5 and 1.0 per cent., Carbamult 
at 0.5 and 1.0 per cent, Formetanate 
at 0.5 per cent., aminocarb at 0.5 
and 1.0 per cent., Zectran at 1.0 
per cent., and a mixture of Carba-
mult and Formetanate at 0.5 per 
cent. each. Both Du Pont 1179 and 
1642, and aminocarb, gave econ-
omic control. 
LMJ 4 
• V I -
"*,'W 
Large scale field trials using Du 
Pont 1179 at 0.5 per cent, and 
aminocarb at 1.0 per cent, are cur-
rently being carried out to further 
test these materials and to indicate 
the practicability of recommenda-
tions which farmers could use to 
have baits formulated to their own 
specifications by commercial pellet-
ing firms. 
Snails survive over summer where 
they receive protection from thick 
shrubs, such as in this clump on 
an uncultivated limestone outcrop. 
Burning is an effective way of 
destroying over-summering 
populations. 
Studies in milk composition ..(u*i £$diA»*juL; **i-" 
Dairying Division 
Although milk is a complex of 
several groups of substances, its fat 
and solids-not-fat (S.N.F.) content 
have traditionally been used to 
measure, and pay for, the quality of 
the wholemilk farmer's product. 
Now however, because of the high 
cost of testing for solids-not-fat it 
is likely that protein standards will 
replace S.N.F. standards. 
A number of automatic milk 
testing instruments have been de-
veloped over the past 10 years to 
determine fat and protein levels in 
milk at a low cost per sample. This 
report gives some results of the 
Department's research with the 
Infra Red Milk Analyser (IRMA) 
to find the protein level of milk, and 
the relationship between protein 
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and bread, stage of lactation, season 
and S.N.F. The research is super-
vised by Mr. D. N. Tulloch. 
Figure 1 shows the relationship 
between S.N.F. and protein in three 
of nine Friesian herds. The figure 
indicates that there is a direct 
relationship between the yield per 
lactation of protein and S.N.F. for 
each herd. 
No simple mathematical relation-
ship could be applied to convert the 
protein percentage to an S.N.F. 
percentage. 
Breed differences 
Table 1 shows the average fat and 
protein percentages of milk from a 
number of pure bred herds of each 
breed in this State. The figures 
indicate that differences between 
breeds are much greater for butter-
fat (range 3.6 to 5.2 per cent) 
than for protein (range 3.1 to 3.5 
per cent). Payment for protein 
would therefore give an advantage 
to the high milk yielding, lower fat 
and protein testing breeds. 
Table 2.—Fat and prote in percentages 
each month—al l breeds 
Month Butterfat Protein 
January 
February 
March 
Apr i l 
May 
June 
July 
August 
September 
October 
November 
December 
Al l months 
% 
3-8 
4 1 
4-3 
4 1 
4-1 
3-7 
3-9 
3 9 
3-9 
4 1 
4-0 
4-1 
4-0 
/o 
3-1 
3 1 
3-2 
3 0 
3-1 
3-1 
3-2 
3-3 
3-4 
3-3 
3-3 
3 3 
3-2 
the year and is related to the energy 
intake of the cows. 
Future work on protein testing 
in this State will be done in con-
junction with herd recording to 
give farmers protein yields for 
individual cows. The final decision 
on replacing S.N.F. standards with 
protein standards will depend on 
the recommendation of the Com-
monwealth committee for the 'Basis 
for payment for milk'. This com-
mittee is currently reviewing protein 
work carried out by the various 
States. 
A I 
0 io 20 30 40 5 0 100 2 0 0 
FIGURE I—Relat ionship of lactation yield of protein and S.N.F. for three herds. 
Table I—Average fat and prote in 
percentages for various dairy breeds 
Breed Butterfat Protein 
Friesian 
Guernsey 
Ayshire 
Jersey 
A.I.S 
Al l breeds 
/o 
3-9 
4-6 
3-9 
5-2 
3 6 
4-0 
% 
3 1 
3-5 
3 3 
3-5 
3-2 
3-2 
Seasonal differences 
Monthly variations in fat and pro-
tein percentages are set out in 
Table 2. The figures show no 
definite seasonal trend in butterfat 
percentage in these herds. Protein 
percentage is low in the summer-
autumn months, then rises through 
to the spring months, staying high 
into December. This closely follows 
the levels expected for S.N.F. during 
Average compos i t ion of milk 
So l ids -no t - fa t 8-7% 
Lactose 4 • 6 ^ Proteins 33% Minerals 0 - 8 % 
FIGURE 2 — T h e average composit ion of m i l k . 
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